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ABSTRACT 



Agriculture ger>9rates byproducts that may contribute 



to the contaminaxion of the United States' water supply. Any 
effective regulations to ban or restrict agricultural chemical or 
land use practices in order to improve water quality will affect the 
farm economy. Some farmers will benefit; some will not. Most 
agricultural pollutants reach surface waterways in runoff; some leach 
through soil into ground water* Because surface water systems and 
ground water systems are interrelated^ farm management practices need 
to focus on water quality in Uoth systems* Modifying farm management 
practices may raise production costs in some areas. Farmers can 
reduce runoff losses by reducing input use^ implementing soil 
conservation practices^ and changing land use* Also at issue is who 
should pay for improving water qualityt farmers^ governments^ 
consumers/ or those who benefit from improved water quality* 
(Author/KC) 
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Agriculture generates byprodutits that may contritxjte to the contamination of our Nation 's water 
supply. Any effective regulations to ten or restrict agricultural chemical or land use practices in 
order to in^mve water quality will affect the farm economy. Some farmers will beneTft: some will 
not. Most s^ricultural pollutants reach suriace waterways in mnoff; some leach through soil into 
groundwater. Because surface water systems and ground water systems are interrelated, farm 
managenwnt practices need to tocus on water quality in t)oth systems. Modlfyktg fann manage- 
ment practices may raise production costs in some areas. Fanmrs can reduce mnoff losses by 
reducing input use, implenienting soil conservation practices, and changing land use. Also at 
issue is who should fjay for improving water (pjality: farmers, governments, consumers, or those 
who benefit from improved water quality. 



Loss of sediment and agricultural chemicals Into the 
environment is a natural part of agricultural production; 
low concentration levels of these substances are 
probably hamiless. But, concern is growing about the 
effects of higher concentrations. Public concerns 
about the damage to water quality by pollution that has 
no single, easily identifiable source (nonpoint-source 
pollution, particularly from agriculture) have led in the 
last decade to legislated regulations and programs to 
protect surface water (streams, rivers, and lakes) and 
ground water (underground water that supplies wells 
and streanns). Local effects of these regulations and 
programs will depend on a farmer's location, type of 
farm, and cuiient management practices. These 
regulations will llcely change how agricultural resour- 
ces are allocated, increase taxpayers' costs fOr water 
quality protection, &?d alter prices of some farm 
products. 

VO Agricultural Residuals 

Agricultural nonpoint-source pollution can reach water- 
/ ^ ways through mnoff from cropland, pastureland, bam- 
yaids, and feedtots. Grounc wafer can be poikrted by 
/\J soluble substances leaching through the soil. Potential 
\y\ polhjtarrts include sediment, nutrients, pesticides, 
nitrates, bacteria, and dissolved solids such as ca(* 
cium, magnesium, and other salts 




Runoff from rain and nf)elting snow can detach sedi* 
ment from farmland and move It into streams and rivers 
where it clouds the water and silts up lake beds and 
river channels. Nutrients from commercial fertilizers, 
animal manure, legume crops, and crop reskJues can 
reach watervi ays attached to sediment or dissolved in 
mnoff. These nutrients promote rapM growth of algae 
and other plant life whtoh ctog watenways and reduce 
the dissolved oxygen in the water available for fish and 
other nr.arine animals. 

PestickJes and nitrates applied to cropland can reach 
watenivays in mnoff and reach ground water by leach- 
kig through the soil. Bacteria from animal manures 
nK)ve into watenivays in mnoff. Salts leached thix>ugh 
the soil by irrigation water can reach surface water in 
inigatton return f tow. 

The contributton o\ cropland or other nonpoinl sources 
to pollutton varies from one tocatton and time to 
another. Mentifying which land and land use is subject 
to substantial toss of sediment, nutrients, and pesti- 
ckJes is difftoult without expensive fnoniloring systems. 
The variability of climate, son traits (erodibility, hydro- 
togtoal features, ability to bond with chemtoals, produc- 
tivily for crop productton), a watersh^ j's ability to 
absorb polkJtton, and other factors make It difficult to 



evaluate how much a single field or farm affects water 
quality downstream. 

Most famoen base their production dedstone and 
levels of Input use on costs and returns. These 
decisions are not necessarily Knked f o the societal 
costs of agricultural pollution, which may be much 
higher than production costs. Thus, regulation is seen 
by many as a way to forge the Ink that wM protect the 
environment from the damaging levels of agricuRurai 
input use that rnay resuR from private dedsionnial^ 

Agriculture and SurtaM Water Quality 

Sediment and its pokjting byproducts may cause an 
estimated $5415 blMon of offsite damage (damage 
that appears somewhere other than the originating 
fann) to surface water in a given year. Cropland is the 
iceiy source of approximately & third of al sediment 
loads and. hence, damage. Damage includes sWation 
of navigation watenrays. water-slorage facilities, 
municipal and Industrial plants, drainage ditches and ir- 
rigation canals, and water-based recreation facilities. 
The costs of damage from dissoived nutrients, pesti- 
cides, sals, and bacteria have not been estimated. 
Such oHMe costs are not normally Included in farmers' 
production costs or consumer food prices, but rather 
are incurred by those who use water containing agricul- 
tural byproducts. 

Data from a national water-quality monitoring system 
have documented pollutant concentrations in surface 
water. Crop production has been associated with 
higher than nonnai levels of agricultural pesticides and 
nutrients in surface waters. Certain regions and areas 
within regions are associated with higher levels of pollu- 
tion and/or Incur more damage from agricultural non- 
point pollution than others, depending on the 
characteristics of the land and how It is used. Areas 
Nkeiy to have serious nonpoint pollution problems are 
also likely to have greater ralnfaU, steeper topography, 
more erosive oops, more intensive land use, heavier 
chemical use. larger affected populations, and more 
sensitive watertxxJies than areas with fewer pollution 
problems. 

All factore affecting water quality and resulting eco- 
nomic daiTiage must be considered before implement- 
ing water-pollution control efforts. For example, the 
Com Belt generates substantial erosion and sediment 
because It us^ land extensively for fann crops. How- 
ever, regions with dense populations, high incomes, 
and concentrated Industry such as the Northeast and 
the Lake States will feel the effects of water pollutton 
more than a regton Hke the Com Belt that may have 
greater erosion problems but fewer people to feel its 



effects. But, offsite damage associated with water 
pollution cannot be measured directly and the links be- 
tween farming and affected water uses are not well 
defined. Many assumpttons are made to estimate off- 
site damage, and both methods and data for estimating 
damage need to be improved. 

Many soil conservatton programs, addressing 
soil eroston problems, also control sediment and 
associated water poHutants. Examples of such prac- 
tices include conservatton tillage, tenrace and diversion 
systems, sod watenways, and cover crops. Careful 
management of pesttokle, nutrient, and animal waste 
use, in corijunctton with soil consen^atton prac1k:es, will 
usually reduce fann pollutants in surface waters to 
reasonable levels 

Agriculture and Ground Water Quality 

Over 97 percent of mral Antericans and neariy half of 
the total populatton rely on ground water tor drinking 
and househokl uses. The potential for contamin oting 
ground water supplies is increasing as fann production 
is concentrated on less acreage and as the reliance on 
chemicals to produce more food with less land and 
labor increases. Our reliance on ground water and the 
difficjity of cleanup once contamination occurs suggest 
a need to protect existing water quality, especially 
since polkJtants in ground water can move into surface 
water. 

Agricultural nitrates and pestk:ides can leach into 
ground water as a result of increased use of nitrogen 
fertilizers and pesticktos, conservation practk^es whtoh 
reduce mnoff and increase water infiltration Into the 
SON, and irrigatton. 

Ground water contamination occurs only in certain 
places, making It difficult to draw a broad perspective 
on polkition issues. Sites cannot be compared be- 
cause data for indivklual wells are inconsistent. 
Evaluating the fuH extent of ground water pollution is 
made even more difficult by variations in well depths, 
sampling periods, chemicals tested tor, land jses 
above contaminated sites, soils, and btojogk:, 
hydrotogic, and geotogic characteristtos. 

Some studios have correlated land use with ground 
water contamina/on for specific sites. These studies, 
however, have not produced results that coukJ apply to 
a more general area. Because of the expense, 
monitoring programs have tested only a small number 
of the potentially contaminated wells. Still, thousands 
of welte are contaminated with agricultural pestickles 
and/or nitrate concentrations exceeding EPA (Enviren- 
mental Protection Agency) gukJelines. 



ERIC 



3 



Most contamination resulting from normal agricultural 
chemical use iias not caused serious alarm, based on 
what we currently know about the health effects of low 
levels of nitrates and pesticide residues. However, 
there are risks of k)ng-term increases in concentrattons 
if pe8tk:kle and nitrogen use continue at present rates. 
The potential health risks associated with pesticUes 
and other pollutants in ground water and the involun- 
tary exposure of people to these compounds have 
forced government officials at all levels to address 
liat>ility questtons. But, since Mentifyingwtiich farms 
are the source of chemicals found in ground water is 
difficult, if not Impossble, uncertainty in assigning 
liability for ground water oontaminatton compltoates 
efforts to control or reduce the effects of agricuRurai 
applicattons of chemfeals. 

Comprehensive data on pestickte levels in ground 
water do not exist. Nitrate rTX)niloring responsbilities 
are split among Federal, State, and k)cal water-quality 
and health agencies, with little data ooordinatkMi 
among them. EPA is conducting a nattonal survey 
of pestk:kles in drinking water from ground water 
sources, with results expected in 2 years. More than 
40 agricultural pesticMes, which in high enough 
concentrations can pose signiftoant human health 
threats and are known to leach into ground water, 
are being investigated. ERA'S results will help deter- 
mine whether a ban or other restricttons will be 
imposed on the use of any pestk:kJes, depending on 
the levels of human exposure and the potency of 
pestickJes. 

Legislation for Controlling 
Agricultural Pollution 

Water-quality protectton may alter where and how 
crops win be grown, and will certainly influence produc- 
ttonpracttoes. 

The Water Quality Act of 1987 provktes stronger kv 
centives for protectkig water quality than any previous 
natkmal legislation addressing agricuRural-source pollu- 
tton. Each State is required to appropriate funds for ad- 
dressing nonpoint poHutton problems. The legislatton 
also caRs for ground water-quality research, assess- 
ment, and enforcement. In additton to assessing the 
extent of nonpoint poQutton, States must correct 
problems by hnplementing management practices 
that control agricultural mnoff. States can do this by 
implementing regulatory or nonregulatory programs, 
orcombinattonsofthetwo. States are to provkte tech- 
nical assistance, educatton, trainbig, demonstratton 
projects, and intonnatton about the latest technology 
to fanners. 



JheFeOenllnmetlcUe, FunglcUe, andRodeih 
tIcUa Act (FIFRA) empowers the EPA to curb the use 
of a pestickte if It is harming puople or the environ- 
ment. If EPA fkids that a pestickte poses undue risk to 
human health, or is an imnrinent hazard in the environ- 
ment because of its persistence or toxic effects, the 
EPA may temporarily suspend or permanently ban a 
chemicarsuse. More attentfon has generally been 
given to leachers (pestici^s that are known to leach 
into ground water) than icuhemicals which primarily 
njn off cropland. This attentfon to teachers is due to 
the fong-tenn effects they may have on ground water 
supplies, even though concentrattons in ground water 
sekfom exceed seasonal concentrattons ki agricultural 
njnoff. 

The nematockte DBCP, a suspected carcinogen, was 
banned for agricultural use after it was found in wells in 
Calitomia and other States, even though fanners had 
not exceeded reoonwnended appHcatton rates. Other 
pesttoktes have been restricted to use or banned local- 
ly because they teach toto aquifers and pose potential 
health risks. 

Tlie Sff!9 Drinking Mr«fer4cf protects potabte waters 
from nonpoint sources of poHutton. States are en- 
couraged to devetop plans to prevent chemicate and 
bacteria from cc.itamtoatkig the ground water sources 
of publto weBs. A goal of the tegislatton to to expand 
control over prevtously uncontrolled sources of con- 
taminatton, such as agricultural chemicals and animal 
wastes. Kansas, for exampto, passed legislatton 
(Chemigatton Safety Act) to nrinimize ground water 
contaminatton oonring from agricultural chemtoals ap- 
plied through center-pivot irrigatton systems. Other 
States also have passed togtelatton to tax chemtoal use 
and have used other revenue instmments to provtoe 
funds for demonstratton ar. xJucatton programs, 
research, and remedtel acttons. 

Potential Effects of New Regulations 

Laws ainmJ at protecting water quality will affect 
farmers' pocketbooks. Farmers to critical or sensitive 
watershed areas couto be faced with such acttons as: 

0 Taxes on nitrogen fertilizer and pesticktos. 

0 Mandatory son conservatton management 
practtoes, with or without Government cost 
sharing. 

0 Bans on certain pesticktes known to leach 
toto ground water to significant quantittes or 
known carcinogens. 
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0 Regulations on land uses, on types of land on 
which chemicals can be applied, and on the quan- 
tNy of chemicals used. 

0 Mandatory manaoement practices for applying 
chemicals (for example, requiring Injection In- 
stead of mixing chemicals with IrrigaUon water). 

Any of these actions could change f amiers' operations. 
They could have to: 

0 Reduce inputs, particularly nutrients and 
pesticides. 

0 Use structural practices such as g'assed water- 
ways to reduce runoff and associated pdiutants. 

0 Change tllage or other management practioes. 

0 Change land use, such as altering the intensity 
of the crop rotation or converting land from row 
crops to hay. 

Ariy of these changes could cut incomes I production 
costs increase, yields dedne, or both. Iffertlizersand 
pesticides are taxed, fanners wl face higher produc- 
tionoosts. Constiainidfertilzer use wM reduce crop 
yields. If spednc pesticides are tMtfmed, fanners wll 
have to sNtt to eMher more expensive or less effective 
chemicals, or cultivate more land. 

CurtaMig nlrogen use or banning heavly used pes- 
ticides could mean yield losses tor most major crops. 
Pesticide supplers could be hurt sharply by wide- 
spread bans on some chemicals. And, farm income 
and corporate piofi tosses could be substantial. 
However, some fann Income tosses could be off set by 
adopting managment practic es such as integrated pest 
management (ctosely monlorfng crop pests to ensure 
timely and fewer applcattons of chemical and biologi- 
cal controls) and changes in crop rotaUons. 

Fiestricttons on fanning could affect tocal economies 
and the dMribution of cropping activities. Fbrexample, 
some rsgtons would face considerably greater yield los- 
ses than others V wide-ranging pesticide, f ertlzer, or 
sedhnentrsstrfcttons are imposed. Regions affected 
toss by environmental controls would acquire a com- 
petkive advantage over more affected regions, and 
productton of crops tlvit are affected by bans would 
shM to toss affected regtona. SensMve watersheds 
targeted for control would become toss competitive as 
productton costs rise for affected crops. 

Widespread changes in agricultural production, 
brought dbout by legislation to protect water quality. 



could affect crop prices. For example, banning impor- 
tant pesticides such as the triazine herbicides could 
significantly reduce com yields and inct ease com 
prices. Farmere would benefit from the higher prices, 
but consumer costs for food would rim from current 
levels. However, most steps taken. J protect water 
quality Ikely wW be local, not national, in scope. There- 
fore, any price changes resulting from water protection 
regulations wiikeiy be minimal, especial^ if many 
crope are In surplus. 

IndMduai fannere and local economies wiR bear the 
costs of meeting water quality goals unless the public 
sector absorbs a portton of the costs and transfers part 
of the burden to taxpayers. Governments h?we tradi- 
tionally shared the cost of soil and water conservation 
practices. Federal programs that provide cost sharing 
include the Consenration Reserve Program (CRP), and 
the Agricultural Stabilization and Consen/ation 
Sena's Agricultural Conservation Program (ACP) 
and Rural CteanWatere Program (RCWP). i;4any 
States have simHar programs. Such programs address 
not only eroston and sediment problems, but also 
control nutrients and pesticides in agricultural runoff. 

Role of Soil Conservation Programs 

Many Federal programs control soil erosion and, 
coinddentaHy, the sediment, nutrients, and pesticides 
which can wash off the land into streams and lakes. 
The most notabto are the sol consen^atton programs 
already mentioned and the consen^ation compliance 
provistons of ttie Food Security Act of 1985. These 
voluntary programs give farmers an economic reason 
to keep their land in permanent vegetatton or to use 
management practices that control runoff. The 
programs provide this incentive by sharing the cost of 
implementing oonsenratton practices with f amrars and 
by paying farm program benefits to only those fanners 
conserving soil and water rssouroes. 

The Food Security Act of 1985 promotes land retire- 
ment through several provistons, such as the Consen^a- 
tton ftosen^e Program, the consen^atton easement 
proviston, and the annual set-asUe proviskm (Aaeage 
Resenre Program). Other provistons that consenre soil 
include: 

0 A haying and grazing proviston tor wheat set- 
aside acreage. 

0 A 50/92 provision (tor cotton) and 0/92 (for 
wheat and feed grains), whk:h altows a fanner to 
put up to 50 percent of cotton acreage (or 100 
percent of wheat and feed grain acreage) into 
consenratton uses and receive 92 percent of the 
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What Can Fanners Do To Control Pollution? 



Farmm have practiced sol oonservatton for most of this 0^ 
and to protect the pioductivity of land. Recent conservation programs have txoadened soil 
erosion and sedhmnt controls to include chernical use and applca^ Increasing 
the applcation efficient of fertlzer, manure, pesticides, and other sources of nutrients is the 
most dked and most certain way of reducing the protM^biity of ooritamination of vvater supplies 
l)y these agriculural inputs. 

Sedknem octroi includes traditional sol conservation practi^ tiage, 
contour and strip cropping, and teriadng. Sediment can also be controlled t>y less erosive 
crop rotations (inciudng pennanent vegetation, whi^ 

Federal Conservation Reserve Program), sod watenway systems, diversion systems, and sod 
fler strips. These practices are classified as e Mher v^tructural practices or manage ment prac- 
tices. Structural practices generaly cost more to implement, and the Government has usually 
paid a greater cost share for structural practices than for managemertf practices. 

Sedknent control cannot prevent tosses of nutrients and pesticides that are dissolved in runoff 
or prevent chemicals from leaching Into ground water. Careful application of chemicals he^ 
to prevent ground water oontaniinalionvvhere the potential fo^ The leaching 

prot)lem is often exacert)atedl)y increased inniration of water assoc^ control. 

Currently. 33^ percent of nitrogen and 10 percent of pesticides appied to cror<and ends up 
in surface ninoff or leaches into the sdin regions where nir>npoint polution is a sertous 
prot)iem. Changing rnanagernent practices so that nutrients and pesticides are appl^ 
the crops need them most wn ensure rnaximum use t>y plants and wi lower the prot)at)ilJty that 
agricuilural chemicals wH a^ect water quality. However, a tradeoff exists because reducing 
pesticide applcations requires rnorecuRivation to control weeds and other crop pest^. and can 
resuk. therefore. In more sol erosk>n. 

Farmers can manage manure runoff from t>amyard areas bMer t)y txildii:g t>amyard runoff 
control stnjctures and manure storage facilities, and t)y using related practices such as sod 
f tter strips. Manure storage also altows fanners to apply manure nutrients when crop needs 
are greatest, thus reducing the IcelRiood of runoff. Fanmers can also increase the land area 
upon which manure is spread to reduce nutrient concenttbtions. export manure and other 
nutrients off the f ami. or change the crop mix to kiclude more acreage in crops that use lower 
amounts of nirogen and phosphonis. 

irrigation applcattons that exceed crop needs can increase ninoff losses, chemical leaching. 
orl)Oth. Applyingonlyenoughwatertoplantstosatisfytheirgrowth needs 
the waterhoUing capacity of the sol. wlilrni runoff toss^ Applcatton of solut)le chemicals 
on irrigated cropland shouMI>et>a3ed on sol characteri^ reasonable yieto goals, irrigation 
rnelhods.tilagepnKtices. and chernical application niethods. Taitoring chemical management 
to spedftosituattons Is niore effective and shouU be less costly than stand- 
ards tor chemical use to all cropland. 
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denciwicjr paymenit that would have been 
raoaivad » the tntifs permitted acre&^e had iMen 
davotad to the program crop. 

o Aaodbu8larpioviBion,whichr6quire8oonser- 
vattm planning prior to bringing grassland into 
row crop production. 

o A oonsarvadoncomplance provision, to be 
impianienladbyl995. 

Sol ooneervation efforts should sub^lantialy improve 
waterquaOy. Time witel whether current sol conser- 
vation programs are adequately prolActing surf ace- 
water quaty from jgricuRurai polutants other than 
sedhicm. Sol coneenration provisions which retire 
cropland end reduce or elminaie the use of agriculurai 
chemicals should improve the long-lenn quatty of both 
surface and ground water. 

Who pays? 

Who should pay the cost of deanerwator? Some 
argue that poOution-generaiing fannen should pay for 
reducng pdmants leaving their farmland. Just as in- 
dustrial poMen must bear the costs of instaling poiiu- 
tion control equipment. However, farmers alone are 
unlicely 10 bear al of the costs of protecting water 



quality. Those water-users benefiting from improved 
water quality wl litely pay part of the cost, in the form 
cf higher taxes, to subsidize water-qualHy protection 
efforts. 

Federal and State governments could share the cost of 
knpiemenling improved management practices, just as 
they nuw share the costs of sd consen^ation programs 
such as the AgricuNural Consen^ation Program. 

The Govemment funds resesich into alemative pesti- 
cides and pest conlioi strategies in order for farmers to 
reduce their relance on pesticides which may be 
banned for environmental reasons. Consumers will 
pay higher food prices K fanners' costs of production 
are significanay raised by efforts to reduce chemical or 
sedbnentdbdiarges. The wiingness of fanners and 
the rest of society to bear the costs of reducing agricul- 
tural water pohition wi detennine the quality of our 
water resources. 



For Additional Information... 

Comaa Mafc Rbojdo. (202) 786-1444. Resources and 
Technology Division. Eoonon^ Reseaicii Senfice. U.S. 
D^rtment of Agriculture. Room 438. 1301 New York 
Avenue. NW.. Washington. DC 20005-4^. 
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Current Debate on Farm Policy . . . 

It I>a8ed on oonflcting reaction to the Food Secuftty Act of 1985. A decision maoe on behaM 
of one group may have unanticipated or adverse effects on others. This bulletin is one in a 
series pul)ii6hed by USOA's Economic Research Service aimed at informing those del>ating 
fami policy about the highiyintenelated nature of agricuNuralpoEcymiMng. Otherrepoits 
ioolt at the background to farni poldes. indudbig who is affected and how. 

Here is a list of the reports that are available. To order these or to team about upcoming 
reports, write to ERS Intonnation. Room 208, 1301 New Yotk Avenue NW. Washinoton DC 
20005-4788. 



Choices for Implementing the Conservation Resenfe (AIB-507) 

Economic Growth. Agricultural Trade, and 
DevelopmentAssistance (AIB-509) 

New Approaches to Financing Long-Tenn Debt (AIB-51 1 ) 

Paying for Maii(Btwide Sendees in Fluid MIk Markets (AIB-514) 

Increased Role for U.S.Fam Export Programs (AIB-515) 

Effeds of Monetary and Rscal Policy on U.S. Agriculture (AIB-517) 

Challenges in Designing U.S. ^arni Policy (AIB-518) 

Mandatory Production Controls (AIB-520) 

Redistributing Fann Program Benefits (AIB-522) 

7710 Polk:y Web Affecting Agriculture: 

Tradeoff^, ConfScts. and Paradoxes (AIB-524) 

Price Parity: An Outdated Farm Polky Tod? (AIB-531 ) 

US. Grain Imports by Developing Countries (AIB-542) 

Debt Crisis in Devetoping Countries Hurts U.S. Agriculture (AIB-546) 

Agricultural Worii Force HousehoUs: 

How Much Do They Depend on Fanning? (AIB-547) 
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